A new in vitro model for stem cell differentiation and interaction.
Development involves an interplay between various cell types from their birth to their disappearance by differentiation, migration, or death. Analyzing these interactions provides insights into their roles during the formation of a new organism. As a study tool for these interactions, we have created a model based on embryoid bodies (EBs) generated from mouse embryonic stem (mES) cells, which can be used to visualize the differentiation of mES cells into specific cell types while at the same time allowing controlled removal of this same cell population using an enzyme-prodrug approach. Cell-specific expression of Cre induces a switch of EGFP expression to LacZ. Furthermore, it leads to the expression of nitroreductase (NTR), which in combination with the prodrug CB1954 induces apoptosis. Here, we validate this model by showing expression of LacZ and NTR after Cre-mediated recombination. Additionally we show, as an example, that we can target the endothelial cells in EBs using the Tie-2 promoter driving Cre. Ablating Cre-expressing cells by adding CB1954 to the culture led to an abrogated vascular formation. This system can easily be adapted to determine the fate and interaction of many different cell types provided that there is a cell-type-specific promoter available.